Background: Irritable bowel syndrome (IBS) is a chronic functional gastrointestinal disorder affecting a large number of people in the world. Atopic dermatitis (AD) is a common inflammatory skin condition characterized by relapsing eczematous lesions in a typical distribution. It was first described in 1933 but exists since antiquity. Aim and Objectives: To determine the relationship between AD and IBS. Materials and Methods: A total of 109 patients with AD and 100 healthy controls were included in the study. They were defined for diagnosis of IBS according to ROME-III diagnostic criteria. Supporting findings, Bristol stool scale, frequency of defecation and history of AD and IBS were also evaluated. AD severity was assessed using Severity Scoring of Atopic Dermatitis index. Results: A total of 62 patients (56.9%) in the AD group and 28 patients (28%) in the control group were diagnosed with IBS (P<0.001). Supportive findings excluding abnormal stool frequency and passage of mucus were more frequent in AD patients. There was no significant relationship between disease severity according to SCORAD index and variables in AD patients. Conclusions: This is a rather uncultivated area in the field of AD. We observed that IBS was more common in AD group. Also, supporting findings like abnormal stool form, abdominal distension, feeling of incomplete evacuation, and straining were found more frequently in AD patients. These results may indicate the association between AD and IBS. In our opinion, patients with atopic dermatitis should be questioned in terms of IBS.
Introduction
Irritable bowel syndrome (IBS) is a functional gastrointestinal disorder characterized by chronic abdominal pain or abdominal discomfort without an organic cause. [1] It affects about 15%-20% of the world population. [2] Symptoms typically occur in the 30-50 year-age range. The IBS prevelance falls with advancing age. It is more common in women. [3] Although the etiology of IBS has not been fully understood, it may result from a combination of genetic and environment factors, changes in the gastrointestinal sensory and motor functions. [2] On the other hand, low-grade inflammation is also considered an important factor in the pathogenesis of IBS. [4] In a study, elevated serum inflammatory cytokines were detected in IBS patients compared with controls. This result shows a potential relationship between systemic inflammation and IBS. [5] Atopic dermatitis (AD) is a common, chronic, relapsing and inflammatory skin disorder. It is usually seen under 5 years of age even though it may affect all ages. [6] Recent studies have shown that the frequency of adult AD is higher than previously thought. [7] AD results from the interaction between environmental and genetic factors. The clinical presentation of AD includes pruritus, xerosis, and eczematous lesions, also tendency to other atopic and allergic conditions including asthma, atopic rhinitis, sensitivity to irritants and allergens and Immunoglobulin E (IgE) mediated systemic manifestations. [8] Diagnostic criteria of AD are mainly based on the clinical findings. [6] Langerhans cells, other antigen presenting dendritic cells, monocytes/macrophages, lymphocytes, eosinophils, mast cells/basophils, and keratinocytes are the major cell types that take an active role in the immune regulation of AD. [9] The skin, respiratory, and gastrointestinal tract are the three systems through which the human body interacts with the external environment. In spite of the fact that mast cells are present in many tissues, they are especially present in the skin, respiratory, and gastrointestinal tract. Although the role of mast cells in skin and respiratory diseases is well known, its role in gastrointestinal tract diseases is not well studied. [10] Many studies with IBS patients have found increased number of mast cells in the luminal mucosa. [11, 12] The density of mast cells in the intestinal system is significantly correlated with the severity of anxiety and depression. And this psychological changes can aggravate IBS symptoms in patients. [13] It has also been known for a long time that the prevalence of allergic conditions or allergic diseases in IBS patients is increased. [10, 14, 15] Mast cells and inflammation play a role both in AD and in IBS. Thus, there may be an association between AD and IBS. There is only one study done in children evaluating the relation between AD and IBS in the literature. [16] Here, we investigated the adult patients with AD for IBS frequency and the relationship between IBS and AD severity.
Materials and Methods
This study has been approved by the Institutional Review Board (No: 2017/927) and informed consent was obtained from all participants. A total of 109 patients clinically diagnosed with AD were included in this study. In the clinical diagnosis, we used Hanifin and Rajka criteria. Healthy volunteers who did not have AD or any other dermatologic disease were used as the control group. Patients or controls with any gastrointestinal disease (except IBS) were excluded from the study. The demographic features were recorded for all subjects. Severity of AD was calculated using Severity Scoring of Atopic Dermatitis Index (SCORAD Index). [17] Also, duration and family history of AD were noted. Diagnosis of IBS was made according to the ROME-III diagnostic criteria. [18] Supportive findings including abnormal stool frequency, abnormal stool form, passage of mucus, abdominal distension, feeling of incomplete evacuation, and straining were asked to the patients and controls. Also, they identified fecal shape and consistency according to the Bristol stool form scale. Participants with alarming findings were not included in the study. [18] Frequency of defecation and "is there an association between AD and IBS episodes?'' were elicited.
The data obtained in the study were analyzed using SPSS (Statistical Package for Social Sciences) for Windows 22.0 program. Number, percentage, mean, and standard deviation were used as descriptive statistical methods in the evaluation of the data. The t-test was used to compare quantitative continuous data between two independent groups. Pearson correlation analysis was applied among the continuous variables of the study. The findings were evaluated at the 95% confidence interval and at the 5% significance level.
Results
A total of 109 patients (73 females -67.0% and 36 males -33.0%) with AD and 100 healthy controls (42 females -42.0% and 58 males -58.0%) were included in the study. The mean age of the patient group (35.24) was higher than that of the control group (27.22) . The mean "duration of AD" of the cases was determined as 7.78±11.13 months (min = 0.5, max = 60). And sixty two patients (56.9%) in AD group and 28 patients (28%) in control group were diagnosed with IBS according to Roma III diagnostic criteria and this difference was statistically significant (P<0.001). Abnormal stool form, abdominal distension, feeling of incomplete evacuation, and straining which are supportive findings were more frequent in the AD group but abnormal stool frequency and passage of mucus were similar between two groups [ Table 1 ]. Distribution of stool patterns according to Bristol stool form scale of participants is shown in Table 2 . In AD group, 11 (10.1%) were 1, 10 (9.2%) were 2, 23 (21.1%) were 3, 41 (37.6%) were 4, 2 (1,8%) were 5,20 (18.3%) were 6, 2 (1.8%) were 7; in healthy controls, 4 (4%) were 1, 5 (5%) were 2, 25 (25%) were 3, 50 (50%) were 4, 4 (4%) were 5, 7 (7%) were 6 and 5 (5%) were 7. The family history of AD patients and history of IBS in both groups can be seen in Table 1 . There was no significant relationship between the groups and family history. The association between AD and IBS episodes was not significant. There were 98 of patients (89.9%) said ''no''and 11 of patients (10.1%) said ''yes'' .
When analyzing the correlation between SCORAD index, age, Bristol stool form, defecation frequency, duration of AD; there was a correlation between duration of the disease and age (r = 0.272) (P = 0.004). Relations between other variables were not statistically significant (P > 0.05) [ Table 3 ].
There was no significant relationship between disease severity according to SCORAD index and variables (frequency of IBS, abnormal stool frequency, abnormal stool form, passage of mucus, abdominal distension, feeling of incomplete evacuation and straining) in AD patient group (P>0.05).
Discussion
To our knowledge, there is no study examining the frequency of irritable bowel syndrome in adult AD and relationship with disease severity. Our data demonstrate that IBS was more common in AD group than in healthy controls. Supportive findings excluding abnormal stool frequency and passage of mucus were more common in AD patients. But there was no association between frequecy of IBS and supporting finding with SCORAD index. According to Bristol stool form scale, AD patients tend to have stiffer stool.
Irritable bowel syndrome is a functional gastrointestinal disorder that occurs without any organic cause. It is characterized by chronic or recurrent abdominal pain associated with either relief or exacerbation by defecation, or a change in bowel habit. In routine clinical practice, a diagnosis of IBS is made on the basis of typical symptoms. [1] A selected panel of tests can be used to exclude known organic diseases such as inflammatory bowel disease or celiac disease that present with similar symptoms. [19] In our study, we used ROME-III criteria and supporting findings for diagnosis. [18] The pathogenesis of the disease has not been clearly understood, and several factors, such as psychosocial stress, alteration of serotonin signaling, mast cells, brain-gut axis, low-grade inflammation, microbiota, barrier dysfunction on mucosal surfaces, and immune reaction to food are thought to be related to this condition. [20] There are some findings that atopic conditions or allergic diseases are more common in functional bowel diseases. [10] [11] [12] [13] [14] [15] [16] The role of allergies and mast cells in IBS is being increasingly comprised. [10, 15] Shalom et al. and Pearson et al. described two cases of positive clinical responses to omalizumab in patients with IBS with diarrhea and concomitant chronic spontaneous urticaria and asthma. [15, 21] Also, Shalom et al. showed that IBS increases in chronic urticaria patients (1.7% in urticaria and 0.8% in the control group). One thousand and one hundred of these chronic urticaria patients were AD and 6.9% of AD patients had IBS. [10] Mast cell stabilizers such as ketotifen reduce visceral hypersensitivity in IBS patients and we can understand the important role of mast cells from here. [15, 22] In a study by Ekiz et al., they investigated the relationship between chronic pruritus of undetermined origin and IBS. They found the frequency of IBS was higher in patients with chronic pruritus than in healthy controls. The interactions of stress, biological, and environmental factors are important in the association they inferred. [23] Inflammation is also considered an important factor in the pathogenesis of both AD and IBS. Elevated serum inflammatory cytokines, such as IL-6, IL-8, and tumor necrosis factor alpha (TNF-α), and decreased serum anti-inflammatory cytokines, such as IL-10, were detected in IBS patients compared with controls. [5, 24, 25] This result can represent the relationship between IBS and AD.
Importance of the role of food in IBS generally has been given falling preference. But, IgE-mediated food allergy has been suggested in a subset of patients with diarrhea predominant IBS and a history of atopy. In a study, they applied skin patch test of food panels to IBS patients and showed at least 1 doubtful or positive patch test results. They said food-related type-4 hypersensitivity reactions may conduce the pathogenesis of IBS. [26] IgE-mediated food allergies have a clear association with AD. Adult AD patients have a significantly higher risk of food sensitization than adults without AD. [27] This may be another entity describing the association of AD and IBS and can also support our study results. Again, an 8-year population-based cohort study with childhood AD, they said AD children had a greater risk of developing IBS. [16] The limitations of this study include the small number of subjects and the patient selection does not reflect general population. Besides this, our study was not a prospective study. In addition to IBS frequency, supplementary findings such as supporting findings, the Bristol stool scale, weekly stool frequency, family history were questioned and compared with controls. Also, the relationship between AD severity and IBS was investigated.
In summary, the relationship between adult AD and IBS were not worked before. Also the other studies with IBS did not show how various characteristics of two diseases (severity of AD, history of IBS and AD, number of defecation, findings supporting IBS diagnosis, etc.) affect each other. We found a strong association between AD and IBS in adults. Further prospective researches with larger numbers of the patients are needed to confirm the relation.
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